Intracellular calcium and desensitization of acetylcholine receptors.
Acetylcholine (ACh) was applied iontophoretically to voltage-clamped endplates in frog muscle. The current induced by prolonged application of ACh decreases progressively as the membrane becomes desensitized. Desensitization was sharply localized, and at a distance of 15 micrometer or less the ACh sensitivity of the membrane remained normal. Desensitization still occurred in muscles exposed to Ca2+-free media for several hours. In these conditions the rate of desensitization was not greatly affected by altering the membrane potential. In normal Ringer (1.8 mM Ca2+) desensitization was more pronounced and ACh application was frequently accompanied by localized contraction of the muscle fibre. Both the desensitization and the contraction were reduced after intracellular injection of EGTA, probably because this opposes the rise in internal Ca2+ normally caused by ACh action.